Insulin-like growth factor-I (IGF-I) and IGF-I receptor gene expression in the kidney of the chronically hypoinsulinemic rat and hyperinsulinemic rat.
Acute streptozotocin (STZ)-induced diabetes in rats causes a transient increase in insulin-like growth factor-I (IGF-I) in the kidney, followed by a rapid renal hypertrophy and constant renal hyperperfusion. However, renal IGF-I levels return to normal within 4 days. Thus, hyperperfusion, which is independent of renal hypertrophy of the chronically diabetic kidney, is not explained by increased renal IGF-I. We studied IGF-I and IGF-I receptor gene expression in the kidney of rats with long-standing STZ-induced diabetes. IGF-I mRNA level in the chronically diabetic kidney was approximately 50% of that in control rats, whereas IGF-I receptor mRNA was increased approximately threefold. Ten days' treatment with insulin 65 days after induction of diabetes resulted in a glucose-dependent decrease in IGF-I receptor mRNA. Chronic hyperinsulinemia with near normoglycemia did not change gene expression of either IGF-I or IGF-I receptor. The studies suggest that glucose levels per se, independent of insulin levels, play an important role in the regulation of IGF-I receptor gene expression in the chronically diabetic kidney. Furthermore, kidney hyperperfusion in chronic diabetes is coupled with the increase in IGF-I receptor mRNA, despite normal kidney IGF-I levels.